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[if i ] 

ftuieitJS^j&ffi t<^m\z g-t s a? i <r> ^ m& £ tjI^s^ iz^'X l . sti tern i <r> ^m^jz 

fem t <r> miz &w.-t 2 ^^m^^xmm^siz^m l . mmm 2 ^^m^iza^xm^ 
&-&a-tz z tsnrnt-tz . mmmmmrnxm. 
immn 2 \ 

mmj±mjttnt. - 1 5 g p a ux 0 g p a ^t^iuh^i^^t^^ c t &nm. t-?& 
. it *ji 1 mwL<r>mm&mvimxmo 
immn 3 ] 

Huiem 1 <7> * m&iz . mm^m^^Mio^ . mm^m^m^^ 0 . i%j.U5 o%wt 
mwmxm, 

[If ^JI4 ] 

mtzM 2 cD^m&n. mt^m^^M^ h . mmnm^>m^<^ 0 . 2%j.U9 5%wt 

<7>M^*LTfig-t£Ci:^!ff^-t-5. If ^1 1 - 3 i* *i ftMc IC t£ <^ It 
KM. 
[If ^Jl 5 ] 

Huieffi^lt^ti. ltuie3«<7>ltffllc:te^TM* i: 3 t m. t -?Z . If*Jll-4 

^^-?iifr\zmm^mmmmmmxm« 

[If *JI 6 ] 

mtzj±Mfct)iz. mmrn 1 ^^m^iz^\^xm$^nm<^^m^j±mf^ti<^ 20-90% 
^i^tts - i: £jf#$c tts, ii^ji 1 - 5 <7)^-fnfr\zmwL<7>mm&mvimxmo 
[if *ji 7 ] 

mtZRMfctllt x ittiiei? 1 + BSL^Uefc^T H0IQ1ftfli<?>^ffl^JEE*S^^<?> 4 0 — 8 0% 
[If 8 ] 

ffitzj±Mfctiiz x ^ieMfli^^ffi<^i±^^^/^mjie^)]i<7)^ffi^^Btiiem 1 <^*^^<7) 



[000 1 ] 

<7> ^ ra x £ i± § «^ l mxm icit§. 

[ 0 0 0 2 ] 

tJlfJffl^IMJ: LTti. j&fig^ (WC-C o^-^t L < 3 tl iz T i ( 9 > 
) ^ T a ( 9 > 7 ^ ) . Nb ( - t 7* ) f ffcifo i^<b tlT § 

ftJi -b ^ 5 v 9 X * tt i: L T * f ^iffilcC VD (Chemical Vapor Deposition 

) a^PVD (Physical Vapor Deposition) v£T7Ci?IJH#i»ft<7>IVa. V a . VI a 

[ 0 0 0 3 ] 

niz. P V DvS \z «k § tlti, Stt^S^^fb^JS^-f lciStg|%'l4*^&a6#s t u 7 3 

* -y i^^s^^ $ iizmmxmiz^m £ ttxu § 0 

[ 0 0 0 4 ] 

<r> z t \z ftull ic IJ — Jg^StESffcte**^^ 3 tl § «k 7 ic * o T § T o 3 . L^L. ftu^ 

wj^utt^ w>j<-t % tm'&fr&T-? z t^^ztfrb. m^mmn&is &vm\>->m'&coM 

[ 0 0 0 5 ] 

d ^W^lcJt^ -5 I^A t LTv Zcd J: 7 * ^ 6(1 II <?> Hffl tc ff^ $ tl tz fcfcjg lz is 
X . JEiffiJ£*j#<7>rt5&J£*j*jiil§Btt ££:ti&:IMtc^ft2 5 ^v£**mig 3 tlT v> * (iff 

[ 0 0 0 6 ] 

L L >5r ft* <o x Xlr3^ «fc 7 «rJglglc^^*^fi!IXMt±. * <o & IS <o JEE *?g fl£ 7j ^tlil 
iij^Sttiii PJ It T \z ii^jn 7i ^ ~t Z> MM ^ % <r> T- 3b Z> Tz. db . Wtt * II # tc 

^ttte^si^tcra^^ \z iti±mm~ti^nmmmm^bmnmmmiz ^nxmm $ 

[ 0 0 0 7 ] 

■t ^ *> . »Jjg| ^ffl T g± <r> ]±mm tl * * -5 flS+l ic T l± XlrZMtt lc f*ti s 

t ^ ^> . s w ^ ffi miz ra 1 1 t ii m * a a w tc j± m m -n * * - m \ z u 7 > -r ^> ^ w ^ 
^ftteicMti-s ^^<7>. sjg^ffiwicisiitTaii^w &tz\$&m®\zmmmtifr-mz'u<'k 

[ 0 0 0 8 ] 

jft ic a* ffii ^ ffl tc is v ^ t m * j± is fE ti * * i- s m m <n m g u x a i± . *<n±%%mMmti 
mizmmru&ik ( ^ 4 > rj^r^) * /iaiw^^tf^ ti^ t § ic^tn^s e« 

[ 0 0 0 9 ] 

c ^ ft <r> w m xmizis^xm'&tmm ^ it . its*©*fftt^-oT**^t 



db z n h n # ^ 2 h \z m ft ic m ± $ ^ tz m m x s ^ #t ^ m % n x u ^ o 

[iff fF^IK 1 ] iff Hi 2001-315006 ^-i>i? 

[f&BH^»v* L J; 7 fetSil] 
[0010] 

* Bfl ti x _h 15 en J: 7 4- 51^ lc K * 4- 3 tl «t ^ x* o T . <r> @ fa i: f £ t - ^ tt . 

mmmxm-&mm-tz z t \zz>& 0 

[001 1 ] 

mmitti^^mfrifiizmx&te «* vi^tr^ttia:, ^ffi^s&wtt^jf l * 

* ^ ^^'J^fiff k:4JV*TfitJSf$lttfc s l«J±i-<5 t t t ic if P J£7j % #ffa -t 5 z i: )b s T* 

^M.teZ> Z h\Z £ *) 2 tLtz$j<r>T*2hZ> . 
[0012] 

-t**?^. *fEBH<^^ffl^a^fflXMti. Iltt, MSttXtcff^2 tifctl t 

a t ±.mmm<ni&m £<7>m\z&w.-tzm 1 ^ + ^^*t-3Im^icm^ l . Mm 1 ^ + ng^ 
m t comizfew.-t &m 2 ^^m^^x-mmmizmm l . Mm 2 n^m^iza^xm*^ 

[0013] 

±iBJBE«IF&^jti. - 1 5 G P a 1U 0 G P a WT^ffiH^lt^ ^T* 

* fc±iea? i tfo + ra^a. ±.mmm<r>mmfr% . ± team o . ixius 
ieM<7>fts^. xieiftfli^i? a<jo o . 2 %iu 9 5 %j^t^»** l Tfeits t 

[0014] 

* fztizmmffctiit. ±.mnm^^miz^\,^xm± t z t . *fc±iejEE«ij£ 

Tjli. Xiem 1 <*>*W;&lcfcv*T±ie»Jg<^ffi<^JBEiffiJtx;ft<^ 2 0-90 %<?)i«tt5 
[0015] 

*fc±iejBEaiFe^t±. xiem 1 ^^p^^jcfcv^TXiQsn^^s^ff^i^^^ 4 o-s 

[0016] 

[fEB^^^j^] 
[0017] 

<7> T' cB -5 o 

[0018] 

iff iz, ±.mnm<7>mmizts\,*Tnmn&* *> t^s^niJi^t^t^ c t \z & *> mm 



ic ft t- -5 ffltt **?Rgf 95 ic |Si X L fc> o ft ^ fttt fcl3|n$lci«l±Lfc'b<*>i:£*. 
[0019] 

Sfc. ±iB*/J^fc t t k:1i^:^%aitfc 3 h\z «k ►) . * ^S^^iTff tc v^T $ «b lc 
- t ^T' § * «k 1 \Z £ o 

[ 0 0 2 0 ] 

z <d j: ^ iz^^mit. z nh<nm$kfrwm® \z ftm-tz z t iz «* •? m®. t mmn& t * 

[ 0 0 2 1 ] 

WT> *%HHlc o^T $ h \zmU\zWim-t £ . PIT <r> %M<r> mf£<r> mm T* tt . 0 

[ 0 0 2 2 ] 

< mm&mwmxm > 

m 1 izX Lfci^C^ *%ifl^^ffi*a^B!IIM 1 tt. *tt 2 . M*ttXlc^/£2 ft 
f;»3 ^fi/;l^^tLTu§. ftiJ. 0 M 3 tt 2 ft ffl lc fttftf "t 

tcff^ $ tit us fern 3 ^5^') 3 t mn 2 t<^m \z utat 

[ 0 0 2 3 ] 

x^]n X ffl <t> ffl 3i tc tcil L <t> * o Tfc *j . z ft h <d ffliTittfc <fc ^W^|%'l4tc 

mti fz^ntftz* $ ^ ic . ^ -y > w-t wtt tc t «ti s - t & h nmu^it X 

if mm. $ )b*[S]X L . » 6(1 ft Xi-f ffi7te;Rle ^ fftis 3 t h ffi ft X TO sf^jn X **«rfi6T? 
[ 0 0 2 4 ] 

t^T*>tlliv^ti^ t^tflgffl-TS 3 t *»T«# t sL\t. mm£& (tz t xlfWC 

Sta^n-^. WC^ftll. Co^#^. *5Vitt$(blcT i , Ta. Nb %r co Htm it%U & ffi 
W L tz t t # tp ) . ^ - > «v h (Ti C, TiNs T i C Nf tii^i: t^t^)) . 

[ 0 0 2 5 ] 

ifc~%MH~t & z t h*itf £ Lv\ eft tt. c ft <b ^SW^nf iz ifidS ^Jt t <T) n 7 > x 
[ 0 0 2 6 ] 



izit. ^nbmiznrz'&izmrzizmmmizmitiLrzmiz^^x ^*mn<nttmnmmt 

6 ) o 

[ 0 0 2 7 ] 

7 ft&ISUi. IM^)Bgitt, WiHfc'tt. {£ ffl t& SB <?> it »(J 

fe ft tt^<?> it iff tt^fo]_h$ fc#>lc0f£3 ft* %<?>X3b *) . ?v>m.f&lt 

iff ic Pi^ $ ft £ t <^TMi ft < &*n<7> t <^ % J*ffl -t £ - i: ^T* § § o i: l£ . ju^mi 
JtM*ft<7> I V aWkJtM. V a J^TUift. V I aMitM. A 1 ( T ^ 5 - ^ A ) . B ( * -7 * 
) » Si ( x n > ) feiVGe ( y ji, v ^. ^ a ) fc> <b * £ a* <b j§ liti £ ^ ft < i: t 1 

m<7>7tm<n)kitfjs . sfttK itfb^. ^m<tm. tkmitm. mm\tm. t&mmitmnrzxx 

[ 0 0 2 8 ] 

iffic. T i s A 1 , (T i !_ X A 1 x ) . (A 1 i- x V x ) . (T i ^jS i x ) . (Alj. 
X C r x ) . ( T i i_ x _y A 1 x S i y ) Ztzlt (A 1 j _ x _ y C r x V y ) <r>mitm . hHSfttK 

mmitw%fzi$&mmitwj(^*x. y a 1 KT^ftiwtif ( cti^ic 3 ^icb . cr 

[ 0 0 2 9 ] 

J; £ L < ti . TiCN. TiN, TiSiN, TiSiCN, TiAIN, Ti A 
1 C r N s TiAlSiN. TiAlSiCrN. AlCrN. AlCrCN. AlCr 
V N . TiBN, TiAlBN. TiSiBN, TiBCN. TiAlBCN. TiSi 
BCN. A 1 N x A 1 C N x A 1 V N . A 1 VCNl^f lf^:i:^§§. ft . eft 

[ 0 0 3 0 ] 
[ 0 0 3 1 ] 

^^B^co^Ai lt a. iff icM^#^a LxWf&7tm<7>mMb*m-x& o . ^<^jST 

[ 0 0 3 2 ] 

< &m<r>m&> 

*¥£W<r>fom<7>m*\t. iff hi fc<7>-?t±£v*jb*. 0. UmWil 0 ^mJ^T 

T'l>Ki:() } fflU\ -e <?> J¥ ^ 0 . 1 Mm*iiTMi, fcfc Jg tf> A3 k: «fc -5 ltiNf'tt<?> f«I _h 

^j***+^ic#^*ift <^.^:j: ib*^ »j . i o tx m*m.z-z> t mm a tnjni-r * 

Z h & hX &> o 
[ 0 0 3 3 ] 

*^BHcoM^<7)^^^vil±. iff tcFIS^ tis ^T1i4ui s , ^Htoa£*v£ (PVDft 
) IC J: 0 f^fS C i: t Ln. Z J: 7 lc if^IM ^#vi * U ffl -5 - t «k ^ . 

[ 0 0 3 4 ] 

-5) o 



[ 0 0 3 5 ] 

m t m * y Vk m x m n iz n l x m x * ^ ^ - t « $ n . z^fcAzn^wt^ts 

#x.^ti^o £ tz. if icSflx^-f t xtff^/j^ v>M ^it . ^ <t> J: 7 t A ir>-\km 

[ 0 0 3 6 ] 

L/c^oT. iM<7>J±*jSJ£7J;b*. Md^lf^^^lc^ LT^S^ffi^*t £ =k 7 tci-S 

^ P 115 i" § 3 t IC J: *) . m tr -t & Z t X § £ c 
[ 0 0 3 7 ] 

[ 0 0 3 8 ] 

d <r> j: 7 ynmm t l x it . ^ t ^mj±<^mm^^sm^ * v 9 > 

. U>7l-f^raf, t*i>^i^)^S$¥if§ c t frx § § . ftlz. ^nh<ry& 
ft ~H v£ <?> * ^ -i ir y ~f v - -T- i y rvS Ufctt^r^ha > 7. -y 9 >) y r v£ ^ }f ffl -t § 

[ 0 0 3 9 ] 

-i iry ~f U - a y rvi t It. i: L . l^f t>^*-^iSi:LT 

i: \z J; ►) % ^ £ ft L . SttUffilc^JI * > ^iffii" -5 77>£ 7 . £4?. 3<?>^ 

z t lz tzb z_ it&m t LX * 9 y^km^. t Jxffc 2 i±ii\tmit* 9 y (TiN 

[ 0 0 4 0 ] 

z co J: 7 tt -i ir y 7° u — t- a y 7 \z ^ U z to & co ^ ^ s ic, /I ft tu * ^ ^ > 
^ fc*^ V - h'7 - ^ ^ t > 7' l- - -f- y rte^UM-t Z> z h 3b*iNf tc * Lu„ 
[ 0 0 4 1 ] 

3 ^) ^7 7 - F 7 - M t > 7' L - f o '^a^fflv^ i: , tl^ff^t § flu tcS+tftffl 

tcit lt^®<7) >f h > > h ^n^BT^t tzztztb. fom<7>mm®.vmm®\z 

- ^ -f ^- > 7° U - t=- >f > r li *f * L v> 7° n -b X X £> & o 
[ 0 0 4 2 ] 

- -n . 7 * h n > x >**j 9 ') y 7 v£ t it . ISf + >^'-^^!S^lc Ltt, A r 
If ^^WALX 9 - Y >v h \zmM!±^ EP/JD L 7n-ttt4 C£-t±. C^^n-ftlc i 
») U>ftLfeAr*?-r*; h lz fa It T TmMMtt ^ H± 9 - Y v V ^ X ^ v 9 ~f % Z t lz 
J: *) . M U ft L T A ir y it £ tl tz 9 - Y v V mj- It , 9 - Y v V - mm m co T X 

5& -? 7 ^ h n > X ^ -y ? 'J > r tc . 7 > X K v ^ ^ h n > X ^ -y ? 'j > T > 

^" 7 > 7. K r ^ h a > X ^ -y 9 ') > r if )b*£> ^ . 

[ 0 0 4 3 ] 

i'MT X^JEE^ftlJp-t -5 ^^*#l"f T 5 *^BHlCfcv^T l± 3 co J: 7 ^jj^co &lz 

m%.£fLZ>$jcoxit%^« rzkz.it. m.mru&ikiz. y*^ ^ hmmmmmmiz & *) i±mfc 

<7> 77 vi * ffl * ^ i± -5 77 VS # * ¥ l-f S 3 T' § -5 o 
[ 0 0 4 4 ] 

jEEfilJEft** LTv*5. f LT, M JBE *!S fE 7J l± - 1 5 G P a W± 0 G 



P a lii T <?> IB H <r> ft ~?3b 3 C t **£f * L . «k 9 #f * L < li . f <?)Tffi*- 1 0 GP a 
s 3"blcffi;L<tt-8GPaT*5. S . * _h PI 14 x J; L < !i - 0 . 5GP 

a T* £> 9 x ^CffiL<U-l GP aT*J.5, 
[ 0 0 4 5 ] 

5GP a*i^4"§i:, ^1IS<?)^ ( # 3fc ** * #> T $ v^ift 
ftT-J>^^»^114Jf^^L/:tWf) ICJ: *) . IC ^/ 5fe If IS SB T* M )K ill ltl>i|n 
, «^)JIlft^^0GPa^ii.U, »JR*>J£ft 14 61 ^ttAB t ft * <^T* 

[ 0 0 4 6 ] 

oT. r - J ( ^ 'f * * ) ^itft ( * & : GPa) TJ^tSftSfc^T*)*. C^fcft, JBE 
«IJ£ft (flg&Jfcft) ±ie»«<?)ijfejN-fft**^S < * £ c i: £^ L . 

[ 0 0 4 7 ] 

3<?) «fc 7 £#IEHJJ</>JEE#iiJ£ftli. s i n 2 v£ o 7 ft v£ T* £ ft* t<^T*> 
§0 Xlltfflufcs in 2 ^v£t4x ^^SaWfl-^^SJt^^Sfl^^^ i: LTE < fflv><bft 

xi^. z^wi^umn. rxmrntimi^s (b*****^. 1 98 

S&ff) <^ 5 4 ~ 6 6 KlcMlcl£Bfl § tiT 05 ^\ *^B^ 14 * ~f MflSvS t MfflvS i: % 

li^^-ttTxn^-ffA^^^ni^L. i« s -t % it* ft ft n t m s & s ic ^ t £ m n m m m m 

L x *<*>&E*><b**>Se£ (»JSS<7>Hffl^<b*>M«l) U-^^^i^JBEiHIfC:^*^*)* c i: 
[ 0 0 4 8 ] 

tXiiSSTi* L . a£*fcaj«lcSo*i*T 1*1 SBfSft X*ftJ£ftil!l£ft^lc fcv> 

T x &&<7>&Mffiffi<r>W&2kmiztt LTffl^^Sft ST-Xil J; 0 XWL* Aft 2-ttx M 

^_h<7>x*sMtt^^a *> MiET Attxn t fi.^ ft <o m t . mnti t w 

$ tt piffle Aft X It i: -SC-t* %tt^^^lcMW^0feJ? t § lc . gliiffl UltX 
It i: <r> t % % «fc 7 lcMW^0l5 5 H± * ft* «b . 0*f ffi^vS ^ t MflB^a ^ i: 

[ 0 0 4 9 ] 

mm. n^n te. fe^^^te^ > <?>^t-. ^ > ^ a h a >j5cw>t ( s r > ^^us^^ 

[ 0 0 5 0 ] 

ft *> * fc. _hie<^ J; 7 CjBEifilFeft* 20-s i n 2 Jjfil3^^^«>* f-a6lc l± . 
-V > t * t v > tbft s '£^ i: ft § o L^L, m. -V > 5M 5 -v ^ fil^s+V^ ffl 

TUSt^c h^TS, * t v > -it WSlc J: o T A § < ^fb L ft 0 . 2hu^<^{I 

^fflv^tll4J;v^ *^BHTM4. ^ tciEfilftffi^^ftflftnf izmm t ft S ^ttT-l4ft < . JEE 
Ift^^^S^I^IST'i^, 3<?)fc«>. 2 (9 - s i n 2 </. Jj« 0 JBE «l fE ft * ^ « 
tc^LT. -Vy r^^fflv^S 3 i: ft < =k - £ lc «k ») JBESI 

[ 0 0 5 1 ] 

< % # ^ > 

T^4, ::T'tl^JlA^^Ui, SJS^^ffl^^lftJS^l&ffl (Miftflii4*W±<^S^ 
IS t ft ^ fcab^tf^frJBcogfcSttfflJ^ffi) f«Db- 7 ftf«!T-cfc o T x ilxI^^ffilcWLT 



mmtft&jjmx&Zo mi <7>mm 3 <^m^<^m±W\mmx^> & m 2 ^mv^x ^ da*© 

ic t£ bh i- ti a . MJ!<50J¥^7jl«] t it. &m<n&W 4 frb&m<?>J&ffi 6 7 X'^jk 

2 fL&JjfaT'£>& * ftfc. ^EP7ti. f^^:_h. ^(K^ltH 4 ^ «b Md^Jsffl 6 tc IS] ft- 7 7? 
l«l T* ^ £ *iT £ ft* . SI^^IIcWLTiAi:ft5^|Sl"?*'5R') 3 _h T7J ft % PI^ 
"t £ 4^ a & < . <?> Ji* ffi 6 ^b»i^)iffl4 tc ft ft- 7 ^T'f)oTUu. 
[ 0 0 5 2 ] 

±ie^tjs^flj t it. mmmt><n±$ $ **±.m&m<nm*ftfa\z\»\frr>x 

fi^LT^fbi"^ 3 ^^tt^TJ>5. Lt^oT, I£J±*iJ£7^ft*i$}j^J¥^77 fttC^S 
k 14. ^m-tn«JEE*j|lt^^±§ 5 ft*M)BI<7>M k ¥ff <*> I«J T ti £ < . » 

[ 0 0 5 3 ] 

mm t ±.mw&<r>]&mt<7>m\z<iLW.'tzm 1 <^^m^^xmmm\zu^ l . -e^n 1 

»JS l&ffl <^ W C Hi- S ^ 2 + * » ic IS/in L . * <?> i? 2 <?> tf W j£tc U 

£ d k ^iff $C k LTi^. 

[ 0 0 5 4 ] 
[ 0 0 5 5 ] 

U-f. 0 2 ICt^ L /c J: 7 tc, ±.ie<^m 1 <n fp ffl& 5 k It . _L f i$ J]I H ffi 4 k ±IB1fcJgS 
</> ffi 6 ii^PiSllcfiltS^^T**^.* 1 , ± IC $11 <^ II ffi 4 ft* ^ <^ S A 75 ft <^ E§ 1$ T ^ ■£ 
t4\ <&-f L ^fcfcH^ff A (M<77ltffl 4 &JS<7>J£ffi 6 tT'^Si?7^^^i) <7)1/ 
2 tc &£<&^a&v^ It, 3 <7> «fc 7 £1? 1 ^ tf m& 5 a . S1^)£I6 i ►) atl^)i 
M 4 tc S u k 3^tcfigi-S^^T**>-5)o 
[ 0 0 5 6 ] 

#f t l < a z </> * 7 &i? i <so + ra^ 5 a . ±ie^fli^>^ffl 4 . ±.ie^i]i<^j?^ ( ± 
geM<7>ftS4 ft- «b _hfeiftigi<5Dj£ffi 6 *-?^Sii:^iPi<5oKBt) <^o . 1 %w_h5 o%wr 

<7)K»*tLTfiIt5;tWiL<, «k 0 ft $i L < a*<7>TKI£ 0 . 3%. $ <^> \z ft 
i L < a 0 . 5 % . * <?> _h 4 0 % . 5 «b tc ft Z. L < a 3 5 % k £ d k ft*£f 31 T § 

JfcT^ttJfft*^^ k * *) X JflJ fal#r* ft £ < J§£-ft*£>£o Ittc. 50%^ 

<^> rS] _h ft ffl $ n 4 < & 5 Ji fc* #> 5 . 
[ 0 0 5 7 ] 

&a -ttitf *<7>*&*ttefc*S;*; i: & 5 ) ^US:^ 1 ?^. c ti lc J: 0 . iff left ti/c 
[ 0 0 5 8 ] 

-hlfico «k 7 1 c^^^^lcfcv^T . _tiBJBE«S JJE^j 14 _hiei^flico^H ic 4? It & JEE 
it5^]^)2 0~9 0%^)i^f LTv^C t**!ffiLv^ «k »J $F * L < It . * <r> _h FI * s 8 
5 % . 3 «b tc *T U L < a 8 0 % . ^ T m 3 0 % . ^lc!(fiL<fl4 0%T'f>§. 
[ 0 0 5 9 ] 

3 <7>f6ib» 2 0 %*iH k & SS£-x +5>>5rMtt**#'bti* < =5: -B c t tj*3h *) . ££90% 
^Si^ kiWPDRilX (JJE^J<^*gft) *^fr^k * ») Jg ^ -v t° > ^* <J0 Jtp $0 M * ft* a <b ti * < 
=5r -5. it n ft * £ o 
[ 0 0 6 0 ] 

ti*h <d n ft*#9 o . 1 m m k * -5 tdi^ ) tc t mm zn&^^xjb*). &m<n$kW<?>E. 



mmti (m 3 iza^xitm- 5 g p a ^m^^-t zmmmti) w.WL<r>i&m 6 cisi^o 

Til fee© lcM^> LTu§ s C ^ffi/jx^lc fcv^T ^ c^M^^S o-v^ ^^fbf S C i: t 
60T*> -5„ ::T\ fi^^S^u fe^fbi" HI 3 tc^ L <k 7 tc c <?>S/h;&%i* 

[ 0 0 6 1 ] 

ftfc. HI 3 tc is ti . ±iB<*>Ji/hj£Ui. _hie<7)f? 1 ^*F^^^> — j&<7> Ak:i?v*TfF& 
-t S ftiff tioTi^* 4 ^ * Bfl^ Agft fliti <?> a iz m h ~f . tl^H 

frftfa\zm^&h*&&^&%%^xWU^&Mn%^te%><ob-?z><, ;;t\ « /Jn * *>* * 

tc. _hK<7>ffi'J^)b*_hiei? 1 <7> + M^*^*>* Jl»%t oTi¥fc-tS C i: tc =k ») . itJglfc 
'14 * 5 <b tc |S] _h $ -t± S c i: So 
[ 0 0 6 2 ] 

Lfcif^T, S'h^ b ti. &^<r>mftm^X'2h2>i&'h&L£mMS.rz\$*n& 

[ 0 0 6 3 ] 

HI 2 ic^ L tz =k tc. ±.ie^m 2 60 41 9 b It . _hK^ 1 <r> m& 5 i: JilBffiE 
H<^Sffl 6 i:^)^CfiIf5t^T-$>5^, <fc-f L *b ±153? 1 + 5 <b &Jg<5DJ£ffi 
6 * T* S (ft ^ rS] <D Si SI 1 / 2 ic ft S ti ft 
[ 0 0 6 4 ] 

£f£L<ti3<7)=k7fti?2<7> + liiJ;£9ti. ±afi1?fcJl<7>ftffi fc> ^ . ±ISi$IK^ i?^ (±10 

&m<r>mm \ &h ±mw.m<^f&m 6 zxcommnftcosm) ^0.2 %w± 9 5 %wt^ 

SEi^f LTfiltS c b t>*ft £ L < . i^l Kttf^TitO. 5%. $ <b tc ft * 
L < ti 1 % . -5- on ±FR^: 9 0 % . 2 <b izft £ L < It 8 0 % b -f Z> Z b frftmx&Z . 0 . 
2 %*ilt <7) jf^tc ti. JBEiffiJtx ft + # t ft ►) . v * > ^tcWi" S W'tt i: Wl* 

*fett*>|Sj±fEfl!jt>*^£ tift < ftSiS^6**So 9 b b . ®tm\Hmiz&\-> 

x±%%mmm>ti-$:tt5-Lrz®]%:t)*i&TL. m'&<o ft ±. ft mii^z < ft s 

o 

[ 0 0 6 5 ] 

ftfc. _hie<?> =k 7 ft 3? 2 <^^^^lcfcv^T . ±IBJBE«lf5^H±IB1ftJjg{<?>^ffilcfc.tSJBE 
*SffC ft <t> 5 0- 2 0 0 %<7)It1fLTv^ct jb*$F ILu, Jc 9 *f U L < ti . f^lift 1 
18 0%. $ «b tc *F * L < ti 1 5 0 % . * <r> T PI * s 6 0 % . $ «b \z ft % L < 7 0 % T? 3b 

S . 

[ 0 0 6 6 ] 

Z^«ib*5 0 %*Sf i: ftSit^". fflil^TU^N-Jf + # t ft 0 . +^ftMtt^#'bil 
ft < ft S 3 b ») . 2 0 0 %^igx.S fcjBE«SJJE^^f+#-**^:§ < ft 0 5fi g\ fli ^ v 
f > rtc^ti- s Wtt^f&Ti- S JS S o 
[ 0 0 6 7 ] 

^ ^> ic .hie^ffi^^ b it , \z it ±.mco m 2 co t£ m & (03ictv>Tuti^ii 

h <r> t-*m 0 . 4 m m b ft S tt^ ) iz is \^ X mm 2*lSt<7)T**9. ^ 1 <7> +• ra^ 5 
coJEEIiltv^ (0 3lcfev^Ttt« - 1 . 8GP a^I^ft^fflU^) **^H<50/£ffl 6 tc 
(SJ ^ o TilifroW tcif^D L T § . 3 <50«7\^tc X * com^cofS.^^ b^it-f 
^ft<?)T-$>l), l#^D<J0S^-v^3b*^fb-tS t t±. 0 3 L tz ck 7 tc 3 <7>ffi7\^ 

t LTJBEiHII-S^**1ftJK<^JL*ffi 6 co ~h l«I lc [S] fc> o T ]gMe5 ic m^~t S 3 i: * ^ L T v> S 

[ 0 0 6 8 ] 

ft*?. 0 3lcfev^Tti. ±ie<^tl^^tt. ±.$£^m 2 <r>$*m&<7> — &<7>&\z is \,^Xtr1± 
~t S mm b ft o X \^ S . *%HH c^fti+i i: L T 3 «k 7 ft mm^o a tc PH >b -f . ti^JI 



l < it iftn <?> m & <?> i / 2 & t ) ^ ^ ng^ic— ^ii^^ti: t * ^7 . c^j; 7 

ic. _hie<^ffi^c^**_hie^ 2 + W^a^o t -a T?¥&i"€> c i: ic «k 9 . ffltt^ 

£<blC[«]_h£-t±.5C:<!: i)'"? § £ . 
[ 0 0 6 9 ] 

[ 0 0 7 0 ] 

HI 3 icfci^T li. _Lfe<7)i? 2 ^^fiSJ^^^IftlS^Jftffi^T^ftlcftib- o TJBEiffiffe^j 

i?* a ifro ® ic m -t & a*^ 3 ti t & & . * ^ bh <?> jtgft t l t a c ^ * 7 & mm <r> & tc 

£i§£-lciifitJg*£1£jbMft ftfcfc^ i: &£<7MC*t L T x 3<?)J:7 iz H 2 <*> * W 1ft JSS 

JKffl * TJEE#fifJ£2j — ffi ^ # £ it q tc 'ft 2 <^ tc ft T i" £ 7 #j||jb*^ $ ti* 

o 

[ 0 0 7 1 ] 

* . 0 3 tc 4? u T It . mm <r> m ffi ( -t * *> IftJH <7> ft ffi fc* «b <7) m fc* o m m ^> tfe^C ) 

ic |Sj a* o X— %.<7>W£M (£f £ L < li 0 . 5 m mWT) <^IBH ft TJftJf 3 ti § iS t a" t? t 
<^i:-t^o i"#;b*>, _Liej±^Jt^[i. _LIB1ftJ&<7>ftffilc:tev*T rt^i: 0 * £ #JEE*iJ£ 
7j (£ a ^tttt&mt ft SB ft* 9 < JBEiHIfC:^) * * i" § t i: t tc 

. %<r>B.mmt}i3*±.m&m<7>mmfrt>±.mm 1 <^^*<^fttcft^o t-^m c$f 

*L<li0. *>Wif£Jf <?ftfc&. f£ BMmt} Jb'Tffii? 1 (7) * m& * 

tc M i" £ fliti a* la- £ ft -5 . 
[ 0 0 7 2 ] 

d (T> Jc 7 ic 1ft Jg ffi <7>JEE #8 ^IftJjSStf^ffi** ^> 1ft H J£ ffi ?J ft \z ft fc» o T — £ 

<7>M<7>$BfflrtT**f Jf 5 ft 3 i: . ft tcf*tl^:M'tt^*-t -5 3tt ZZtzibltf t Lv^ 0 
[ 0 0 7 3 ] 

^IHlcfcv^TJEEIII^^^ii^c^lcM^-t § t ti. EI 3 L tz «k 7 Tic 0 <?>^: 

m^^Lfc o _htc ih^^mxm^-t^m^fznxit^ < . it^^icM^-t^Jt^^^ t 

^LTutllJ, ^ IH T V> 7 ilifro W IC U 7 > i" -5 if n IC # * tl § «t ^ £ . 
[ 0 0 7 4 ] 

*)Hlcfcv^TJEE«ilJ^^^3iM©lcit^n^ § t ii. 0 3 izijk L =k 7 tc Tic fl<?>^ 

Til/lDLTutltt, * fig 7 ii fee fl5 lc if /jn -f S if & lz # * tl h «t ^ f § . 
[ 0 0 7 5 ] 

C <7) Jc 7 tc^fSBHicfev^T li. ^<?)^JS^^**±IB1ftJS^>^ffi<^JBE«iJt^**±IB1ftJg<^ 

^ffi^«b. _hieift^<^^ffi h Tie^^coj&ffi t c^^icfig-r 1 ^> + m^*T3i^»ic 

U.'M L . ^rcom 1 ^ + ^^lcfcv^T*/h^^* L tz t <?> i: «: o T v^* . z <^ «k 7 tc 1ft Jg 
Affile fcv^T rtg^Jc O t^cS %J±mmtl*i3~t Z z t ic «k 9 . HiffiT'iit^ ^ ^ -y 
^ ^fE^^DT^^FI 0 «0 L . ^o^coffi/jN^jSff icfcv^Tift^^ffig^^t &J±*SJ£7J 

tc j: €»ift^<^ g e^^^^ih l . ift^^ffiicftft $ ti*«*t^^ue^*«ft-ts c tt\ 

Wit fc JSI ^ *v tf > rtc jht-t s Wtt ic ft ti sfckt tc fit j^tttt tc t fSti ^hvn Lfzito 
[ 0 0 7 6 ] 

$ ^ ic^i&B^icfcv^T it. _hiem i ^^r^^^biiei 2 ^^m^^-z-mmm-ts^mm 



[ 0 0 7 7 ] 

mt-tz'&%:<7>mmmmmmxm (m^icm i) iz^^xit^-t z t *v^gy^^ 

[ 0 0 7 8 ] 

< ^ <?>ffe> 

*^^<7)^ffl*«^fi!IXSlcfcv^Ttt. 0 5 \z^F-tX -7 icXieS+t 2 t Xie»H3 hco 

f;flIti!:LTr^t§:J:i)'T§5 t £4?. ZcoM£>. Xlfi^fli^JSffl 6 tt . 3 
i: 43 Fig IB 8 £ ffl i: * -5 . 

[ 0 0 7 9 ] 

c<7>Jc-7&*fig/iii. fckittT i N, TiCN. TiSiN, TiAlN. AlCr 
N. Al VNs TiAlCrN. TiAlSiN. TiAlSiCrN. AlCrVNi 
iz «* *) mfc-tz z t MS -So &4>. cti^^ffl^:*. §JI*XittiXieM^lfl/& i: L T 
$J ^ L — & #IJ ic 7 t <?> t i- £ o 
[HMJ] 
[ 0 0 8 0 ] 

*>-?i±£v>. &4r. ISife0J + *>*JgS*>ft:£-«foffli£tiXP S ( X*l7tmx^^^*f ^B) ic 

n 2 v£ \z J: *J IiJ SLfc. 
[ 0 0 8 1 ] 

s i n 2 0 Sic «fc -SPJ/SlcfcoT . mm LfcXI^x^;^-ii l 0 k e VT* 0 . 0 
#f ^ - ? ItT i 0. 5 A 1 0. 5N (HMO 1 - 6 ) 4? J: VA 1 0 . 6 T 1 0. 3 s 1 0. 1 N 
7-10) <t> (200) IhLfc. f LT, ffll L 0 iff ^ - *&k*#^ Xlt^)7 >r 
-y t >f > • r lc J: 0 ^ L . 2 0 - s i n 2 4 *fc 0 <n AS § * * 56 . -\» > r * t L T li 5^ >f + 
5 -v (MTS?i«+ ; >t> *fflv>T:£#>fcm*t¥ ffl L . #TV>Xbtc 

[JT i N ( 0 . 1 9 ) <r> fft * ffl X J£ 71 fit t L . 
[ 0 0 8 2 ] 

W jL \t => > 7s K ltli7>M'7 > 7. K 7s 9 ') > T IC J: o X «t ^^i" -S - t t± II 

[ 0 0 8 3 ] 

< ^15S^J 1 ~ 6 > 

<^ffi*a^fi!ixa^f^flai> 

t — ^ -f > r W. W. iz L tz o 

[ 0 0 8 4 ] 
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T >v rf > A L T * > ft^RtJ'k 3 . OPalcfSffL. _LieSW<^ 
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7* 1 5 #fflfr & -o fee 7i J>^x^iMLt. 

[ 0 0 8 7 ] 

iXv^Tx _hffi*tt_hlc (i.}f}f "t £ <fc 7 lcff^£ ftSfcfcfli t L T T i 0 . 5 A 1 0 . 5 N 3 n 
m<7>J¥^T-ff2/£2 *15 «fc 7 4IlHlT-i>^^4i 9 — Y *j h tt-v h f § t i: «t lc 

Affile 1 0 0A^7- ^fltiia, t- ? j*a£fEiJSfc*«b&Jg 4 Jry-fr^L^EZ tKt 

tc jc 0 . wT^i 3 \z^-tmmmti<r>%%iftm-*^'t zmmm 1 ~ 6 <v^^m^mmmm 

[ 0 0 8 8 ] 
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3 0 V J v> 7 «fc 7 o TifilK £ *IT v> ^> Iff IB lc is T SHx 

^7XSJI^-3 0 V h & a \z - 1 3 0 V^T'-SIIlT'i|^^^ffc3^^^LTfe , ) 

. z^mswim^mmjztiit® * izmwtz zttm. r- 1 3 o v~- 5 0 v 

J t \^ 7 ck 7 &$EB^: «t o TIB« $ tlT v^>* Jto"li . f ^Slf Klcfcv^TlI^M 7 X 
«JEE £ - 1 3 OV^^^^lc-5 0 V J T'-,£IHT-i'> ^/i C J: t ^ L T •) , 

K^jS, 'St h T/\zf^B<r>n<tii^Mi3^hi$± JcIk i; -S^lcfcv^T. *i ^ ti JEE ffi ^ 
ft^:^* ^ ^Ic«/Jn^^0^^ ti^, z h \z * s „ 
[ 0 0 9 0 ] 
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tv^s ( r%j & it &m<7>m&iz pt-t s t ^ t *> o . r^mj h^^m^t*^ 

«7v j& IC It £ JEE ifilfC: * ^ tl f tl ^ L T . 
[ 0 0 9 3 ] 

c ^ j: 7 ic l t , hjmj i ~ 6 <7>*mn<omm%tmv]Mxmiz. mnt. m^tt±.\zm 

iWi^ii^isictitsi i ^^f^^^^ii^^tc-M^ l . ism i tfo + ra^pcfcv^ 

t tij\z. mm i <7>*m&frb. mm i <n*m&t ±.mmm<r>femt<7) 
m\ziiLW.-?zm 2 <?) * m & zt« mm® iz mm l . mm 2 ^^^jc^Tti^^* l , 
^Lxmm2<r>^m^h±.mmm<r>j&m^^m:^iz^'t^^<r>X'3h^, 

[ 0 0 9 4 ] 

fcMtT*#t>* T xHJEE^- 2 0 V~- 15 0V £T*-«HC 2 If^C^il, 110 

tmnizLxmmmmmmxm^^MLrz cttmmi) . 

[ 0 0 9 5 ] 

t'tSfx *ffil<^ JKffl ^ ^> »Jg[<7> ^ffl »c ^ tt T — ft k: it /in s «t <?) t *> o . 
[ 0 0 9 6 ] 

< UStetfiJ 7 - 1 0 > 

< HMMtj] 80 IS «o f^«l > 

% m ^fz o fix, z^Stt^^v-KT-^ 'f t>^u-r>f >miaicgf Ufe, 

[ 0 0 9 7 ] 

^v^Ts > "7°tc «k 9 MHg<7> * * > ft^MJEEi" & t h t lc . m&W.foteWtM 

2 ftfc n - ? - tc «fc 9 IieStt^Slt^ 4 5 0 °C izMM L . * * > ^* - <?> JEE 7j 1 . 0 
XI 0 ~ 4 P a t & * * T ^1 § * ft 4 o o 
[ 0 0 9 8 ] 

SflR'* t *«JStf>«JBE*& ❖ tclif Sr*?*^- 1 5 0 0 VtL, Stt^il^) ? 'J 
1 5 #fflff 4 -d fc. 7^^>^A^i^Lfc 0 
[ 0 0 9 9 ] 

iXv^Tx IieSWIlc [SffJii- § Jc 7 lcff^£ tiSti UXAl u Ti u Si ( ,i 
N t/ s 3 m m^)JI»?r^ 3 tl £ Jc 7 lc . &mM&M~Z2>& 9 -Y v V * -b -v ht^ 

i: i: ^IC mifclf* i: LTaiSilA^ * 4 fc* <b . Stt (S*0 fig 4 5 0 °C . JxJ£#* 
JEE 4 . OPaH, MM'* -i t x«JEE^WT<50^ 4 <7) J; 7 tc^fb^ t^ctlcJ; *V 
- H tS tc 1 0 0 A <n t - 9 L . ~r — 9 x^MWM h &m -i * > ^ fEI 5 -tt § 

3i:tcJc^. WT^i5 lc^-TJBE«lltx^<^^JS^^**-r *H«6 *!l 7-1 0<^*fEB^<^^ 
ffl»Sl^fi!IIft*f^«! L fc. 
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